The analysis of electromagnetic wave propagation in a bent pipe of rectangular cross section, (x = R, x = R+a, y = 0, y = b), is based on the Maxwell field equations, expressed in cylindrical coordinates (r, 6, y) (Fig. 1) . As in the case of the straight pipe,1 the time variation is given by the exponential ewhere co is the angular frequency. The angular variation is given by e~xe, where 2 is the propagation constant for the bent portion. The equations may be written In (1) He, Hr, Hy, Ee, Er and Ey are the components of magnetic and electric field, « is the electric inductive capacity, and p. the magnetic inductive capacity. The electrical conductivity, c, and charge density, p, are assumed to be zero.
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In (1) He, Hr, Hy, Ee, Er and Ey are the components of magnetic and electric field, « is the electric inductive capacity, and p. the magnetic inductive capacity. The electrical conductivity, c, and charge density, p, are assumed to be zero.
The field components Hr, Hv, Er and Ey may be expressed in terms of He and Ee by various combinations of the equations (1). These give
Hy(Gr2) = -S rdHe/dy + rjcotEe + r2jwtdEe/dr,
Er(Gr2) = -2 rdEe/dr -2 Ee + r2jundHe/dy, 
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Equations (6a) and (6b) This does not affect the generality of the solution, because in practice the radius of curvature of the pipe, R, may be chosen very large compared to the constants of the equations and to the dimension a of the pipe.
To rewrite (6a) and (6b) in the familiar Schrodinger form, let.
(rHe)/R = 0,
d*Ee/ds2 + f2(s)dEe/ds + g(s)Ee + h(s)fiHe = 0.
The coefficients, to the first approximation in R"1, are given by Ms) = R~K-1 + 272/^2), Ms) = S~K 1 + 2t2/^2). 
and the perturbation of the angular coefficient for each case as kl= kl + R~xei for Ee, k\ = kl + Rr^hi for j8.
By substituting (10) and (11) in (9), the zero order and first order approximations may be written separately.
For Ee these are This is the general form of the Schrodinger equation with perturbations, where the usual perturbation factor X is equal to 1 /R. By using the orthogonality condition for the Schrodinger theory, the value of ei may be readily determined: By using this value and (13), the first approximation (15) may be solved for (Eg)u The solution, satisfying the boundary conditions, is given by 
The complete solutions of (6a) and (6b), including both the zero order and first order approximations, may be written as By using (2) and the approximations (8) and (10) where the c\, c%, cz, are calculated for n vanishing, and Kl = (K*)n= o = kl + t *a/RIt should be noted that both the E0,n and Em,0 are missing. A consideration of the continued propagation of E and H waves from a straight pipe into a bent pipe yields some interesting results. A pure Em-n or Hm,n wave in the straight pipe will be reflected, partially, at the junction with the bent pipe. After reflection the amplitudes are proportional to a/R, and intensities to a2/R2, hence, for the first approximation, the reflected portion may be neglected. Thus a pure Em,n or a pure Hm,n wave in the straight pipe may be traced into the bent pipe, where it will become a mixed E and H wave. For a mixed E and H wave in the straight portion, the intensities are proportional to a/R and must be considered. A mixed E and H wave in the straight pipe, because of the reflected portion at the junction, sets up an undetermined condition within the pipe, not predictable from the results of this paper.
If the propagation constant is measured along the center line, a/2, of the bent pipe, there is no change in its value from that of the straight pipe.
